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ABSTRACT 


The costs and benefits of the Military Survivors Benefit Plan (SBP) 
were Studied. The present value of the expected lifetime costs and 
benefits were estimated for the SBP for various initial base amounts, 
rates of inflation, and retirement ages. It was found that the ratio 
of costs to benefits of the SBP increases as the base amount increases 
above the minimum allowable base. 

A life insurance plan yielding a lifetime stream of benefits comparable 
to the SBP was developed and the lifetime costs and benefits were 
estimated using the Same rate of discount, initial base amounts, rates of 
inflation, and retirement ages as were utilized for the SBP study. The 
ratio of costs to benefits of the SBP and the life insurance plan were 
compared and conclusions regarding the advantages and disadvantages 


of each plan were drawn from the emperical results. 
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I INTRODUCTION 


On 21 September 1972, Public Law 92-425 was signed by President 
Richard Nixon, thereby creating the "Survivor's Benefit Plan" (SBP) 
as a replacement for the Retired Serviceman's Family Protection Plan 
(RSF PP). This new plan is deSigned primarily to provide widows of 
Service personnel, who are entitled to retired or retainer pay, with 
an income during the difficult period between the time the youngest 
dependent child leaves the family and the widow receives cld age 
Social Security. The SBP also applies to dependents of retirees who 
would have no eligible widow, or to natural persons with an insurable 
interest in retirees who would have no eligible widow or dependent 
children. 

Numerous articles and pamphlets have been written presenting the 
desirability and advantages of the SBP. Comparison with an alternative 
plan of life insurance reveals a number of features which may make the 
SBP less appealing than advertised. However, Since there is a 
noticeable lack of literature describing these undesirable aspects, an 
objective decision concerning the plan is difficult for the prospective 
retiree to make, Therefore, it is the purpose of this paper to 
determine and examine the effecis of Some of these less desirable 
features on the SBP and present a viable alternative which lacks these 
undesirable features. 

An analysis of costs and benefits was utilized to determine what 
options under the SBP will minimize the sum of the lifetime stream of 


costs to a retiree or maximize the sum of the lifetime stream of 





benefits to the beneficiary. In addition, consideration was given to 

a life insurance plan which could be utilized in conjunction with, or asa 
Substitute for, the SBP as a possible means of further reducing the sum 
of the lifetime stream of costs to a retiree for any particular stream of 


desired benefits. 


iii waACEE RISTICS.OF THE SBP 


Public Law 92-425, Subchapter II, title: "Survivor's Benefit Plan", 
applies uniformly to those personnel of the armed forces, the National 
Oceanic and Atmospheric Administration, and Public Health Service 
who are entitled to retired or retainer pay (hereinafter "retired pay" 
means "retired pay or retainer pay''). These personnel may provide 
an eligible widow or widower (or a dependent child or other natural 
person with an insurable interest) a monthly benefit of 55% of an 
elected base’ amount regardless of age or physical condition at the 
time of retirement. This "base'' may range from a minimum of 
$300. 00 per month to a maximum of the full monthly amount of an 
individual's retired pay and it will be adjusted, automatically, to 
reflect increases in the Consumer Price Index (CPI) after retirement. 
Exception is made where the retired pay is less than $300. 00 per 
month, in which case the base amount must be the entire amount of 
retired pay. 

The cost to a particular retiree varies according to the classifi- 
cation of his beneficiary and the base amount he elects. For 
Spouse-only or chiid-only coverage, the month:iy cost to guarantee 
any specific benefit will be 2-1/2% of the first $300. 00 of the elected 


base (i.e. , $7.50) plus 10% of the base in excess of $300.00. For 





Spouse and children coverage, the cost will be the same as for spouse- 
only coverage plus a modest additional actuarial charge (less than 1% 
of the base amount) dependent upon the retiree's age, the age of the 
Spouse and the age of the youngest child. The additional actuarial 
charge will terminate when the youngest child is no ionger an eligible 
annuitant (at age 18, or at age 22 if the child is a full time student at 
a recognized education institution), For coverage of a person with an 
insurable interest in the retiree, the monthly cost will be 10% of 

the entire base plus 5% for each full five years the beneficiary is 
younger than the retiree up to a maximum of 40% of the entire base 
amount. These costs will be adjusted to reflect increases in the CPI 
aiter retirement, 

If a retiree desires his full retired pay to be used as the base 
amount and, therefore, provide an eligible spouse with the maximum 
benefit, he need take no action, The "automatic in" provision of the 
SBP provides the spouse with the maximum possible protection, 
automatically, unless the retiree elects otherwise in writing. 

Although the automatic~-in provision calls for 

Spouse-only protection to be besed on a retiree's full 

pay, he can Select a lesser amount to be used as the 

base amount or can decline to participate. However, 

_a retiring member who selects a lesser amount, 

declines participation, or provides coverage only for 

a child (or children) when there also is an otherwise 

eligible spouse, must put that decision in writing at 

least 30 days before the first day he or she can 

receive retired pay. 

Regardless of the base amount eventually decided upon by a retiree, 
there are a number of factors which may reduce the benefit for a 
widow (hereinafter ‘widow'' means ‘widow or widower’) to less 

1 


Survivor Benefit Plan, DOD PA-11, U.S. GOVERNMENT PRINTING 
OFFICE, 1973, pp. 7-8. 
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than 55% of that monthly base amount. Of particular interest is the 
fact that the benefit of a widow will be offset (reduced) after the widow 
reaches age 62 by the amount of social security benefits attributable 
to the retiree's military Service. It should be noted that this offset 
will be instituted due solely to the fact that the widow is "entitled" to 
receive social security benefits due to the retiree's military Service; 
whether these benefits are actually received, or not, 1s of no conse~- 
quence. Additionally, and regardless of a widow’s age, if there is 
only one child in the widow's care, the widow's share of the amount 
of a social security benefit attributable to the retiree's military 
service will be offset from the 55% annuity payable (approximately 50% 
of the social security benefit payable). Finally, the annuity will be 
completely terminated if a widow remarries prior to age 60, although 
payments will be resumed if that marriage is terminated, It should 
be noted that the cost to a retiree is not affected by any of the foregoing 
factors since they apply only to widows, 

Two additional conditions of the SBP are considered of general 
mcerest. Ihe first is: 

If a person who is married elects not to participate in the 

Plan at the maximum level, that person's spouse shall 

be notified of the decision, An election not to participate 

in the Plan is irrevocable if not revoked before the date 

on which the person first becomes entitled to retired or 

retainer pay. 2 

The second condition, which may be of extreme importance to 
prospective retirees, is: 

2 


Public Law 92-425, Survivor Benefit Plan, Subchapter II, Section 
1448 (a), 21 Sept. 1972. 
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It is important to recognize that once an election to cover 

a spouse is made, that election is irrevocable, and the 

cost of coverage will continue for the life of the retiree 

even if the spouse predeceases the retiree, 
It should be noted that the decision to participate is also irrevocable 
in the case of divorce. Additionally, a beneficiary gained by 
remarriage of a retiree will not be eligible for benefits until married 
for two years, providing that the retiree initially elected to participate 
in the SBP upon retirement, although costs borne by the retiree con- 
tinue throughout this two year period (these costs will actually be borne 
for the life of the retiree whether remarriage occurs or not), 

Administrators of the SBP, retirees, and beneficiaries may not 
fully understand the ramifications of the preceeding characteristics 
of the SBP. Inthe opinion of the author, these characteristics 
demonstrate some extremely undesirable features of the SBP, many 
of which are probably non-quantifiable, which must be seriously 


considered by a prospective retiree prior to making a decision 


concerning this plan. 


oS . 
Uniformed Services Survivor Benefit Plan, NAVPERS 151380, 
INewge 1OTZ, p. 3. 





Diem AR COslT OF BENEFITS 


As previously shown, the cost to a retiree for a particular, 
spouse-only, benefit is computed from the base amount, and is 2-1/2% 
of the first $300. 00 of the base plus 19% of the base in excess of 
$300, 00, This cost amount, which is not considered taxable income, 
is withheld from the retiree's pay. The resulting monthly cost of 
the SBP, ignoring the time value of money, can be determined from 
the following equations: 

meow = {57.50 +0. 1 (B-S300.00)] for B#300 EQ, 1A 

Ost = (0. 025 (B)] for B<300 EQ. 1B _ 
where B is the base amount elected. The monthly benefit to be received 
by the widow will. be 55% of the base amount unless the benefit is offset 
by the amount of social security payments the widow is entitled to as a 
result of the retiree's military service, as follows: 

If a widow has only one dependent child in her care, the 

amount of the mother's social security benefit attributable 

to the retiree's military service will be offset from the 

Se eunuity payable under this plan. The mother's share 

Merve social Security benelit in this case is just about 

90% of the benefit payable. Additionally, after widow's 

age 62, where there are no dependent children to be cared 

for, the amount of the widcw's social security benefit 

attributable to the retiree’s military Service will be offset 

from the 55% annuity. ... The actual offset will be 4 

calculated py the Navy Finance Center, Cleveland, Ohio... .. 
The benefit to be received, then, can be expressed by the following 


equations: 


BENEFIT = [. 55(B)] for widow age<62 and Oe 
no dependent children 


4 
Watered -ervices ourvivor Benefit Plan, NAVPERS 15180, Nov. 
tic, Pp, o-4. 
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mone i! = {50 (B) - 57] for widow age <62 and BOL2e 
1 dependent child. 


BENEFIT = [, 55 (B) - 114] for widow age=62, EQ?Z2e 
where B is again the base amount elected. 2 These benefit amounts are 
also unadjusted for present value. 

It is evident from above that both the cost of, and the benefits from, 
the SBP are computed as a percentage of the base amount elected, In 
no literature reviewed by the author was the cost of the Plan to a retiree 
expressed in direct relation to the benefit expected to be received, It 
can be readily as ascertained that the ratio of monthly costs to monthly 
benefits, unadjusted for the time value of money, will be at the minimum 
ois: 


COST = 7,50 = .045+ 
BENEFIT 165, 00 





or approximately 4, 5% for the minimum ($300, 00) base; and the ratio will 
approach a Value of: 


cost 202.50 _ . 164+ 


MENEPIT 1237.50 








or approximately 16, 4% for the maximum theoretical retired pay based 
on 75% of $36,000.00 annually. The calculations of both these extremes 
ignore the effects of income tax, social security, the time value of 


money and inflation. Nonetheless, the interesting concern demonstrated 


D 

Due to the complexity cf determining the social security benefit 
attributable to military service for all of the various combinations 
of Service connected pay and years of Service at each pay grade, an 
"average'' figure is used as the social security offset. The social 
Security offset used in EQ. 2C was determined from the difference 
between benefits expected to be vaid to widows before age 62 and 
aiter age 62 as shown in TABLE 15 of Senate Report No, 92-1089, 
feeeo based on all military retirements on 31 Dec. 1972, The 
offset used in EQ. 2B is 50% of that used in EQ, 2C, 
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is that the cost increases at a more rapid rate than does the benefit 
for any chosen base greater than the minimum base, Additionally, 
although the minimum base amount of $300. 00 may be elected by a 
retiree so that he is participating at the level of the minimum ratio 
of costs to benefits, this ratio will in all probability increase 
automatically because of the effects from increases in the Consumer 


Price Index as explained in the next section. 


oe tae EPRECTS OF THE TIME VALUE OF MONEY 


Consumer Price Index (CPI) adjustments will be made 

to the base amount whenever and in the Same manner that 

retired pay is increased (Section 140la of Title 10), The 

adjustments will increase both the cost to participate and 

benefits to survivors. 

The above quote and section 140la of Title 10 of the U.S. Code 
both address the recomputations mandated to balance increaSes in the 
CPI. Since no mention is made of adjustments for decreases in the 
CPI, it is assumed that changes to existing legislation would be requirec 
to ever decrease the SBP cost or benefit variables. Thus, if these 
variables are changed at all due to CPI changes, they will be increased, 

Although the CPI fluctuates from year to year, it can be seen from 
APPENDIX A that it has consistently increased over time, A "best 
fitting’ exponential equation of the form: 


At 
Me RA ee DAADE 





(as determined by the “least squares'' method) shows various rates of 


increase for the CPI over three Separate periods of time. Each of 


6 
Establishing a Survivor Benefit Plan for Members of The Armed 


meonces ImjRetircment ent And Romie: x Purpo 20Ses, , U.S, Senate Report 
No, 92-1689, 6 Sept. 1972, Oe aie 
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these rates represents a change in the base year used for comparison. 
An overall "best fitting'’ exponential equation determined by the 
historical CPI values from 19380 through 1974 yields the equation: 
Y =37.7 e + 9482t EQ, 4 

Where Y is taken as the discrete estimate of the CPI, as computed from 
the continuous equation above, for any particular year t (t= 0 at 1930), 
Although ) of EQ, 3 can take on positive or negative values of varying 
magnitudes, including zero, only values greater than or equal to zero 
(positive 4 ) need be considered as affecting SBP computations. 
Therefore, based on the historical plot of the CPI Since 1930, a i 
of .0282 appears to provide a reasonable estimate of a projected CPI. 
Since EQ. 4 can be shown to closely approximate an annual compound 
interest rate 1, ‘ it can be aSsumed that the CPI can reasonably be 
expected to increase at an annual compound rate of approximately 
2.8%. However, regardless of the exact figures used, two generalities 
remain significant: (1) only increases in the CPI affect the SBP; and 
(2) over a long period of time, the CPI can reasonably be expected to 
increase. 

Since costs for the SBP are paid, hopefully, for many years before 
a benefit will be received by anyone (the person paying the cost must 
die before a benefit can be paid out) the time-value of money becomes 
an important consideration in the determination of a realistic ratio of 
costs to benefits. The term ‘time-value" of money means the present 


value of that amount of money required, at some time im the future, 


i 
Refer to APPENDIX A for a more complete discussion of the 
accuracy With which the 4» of . 0282 approaimates an interest rate, 
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to purchase an amcunt of goods equivalent to the amount of goods that 
can be purchased at present. Or, looking at it in another light, it 
may refer to the present value of the command that a given future 
benefit will have over goods. The preSent value of money may be 
thought of as an opportunity cost of not presently having an amount 
of money which is to be received in the future. Similarly, money paid 
out at present will not be available for investments which, if made, 
would increase the absolute amount of that money throughout future 
years. Since almost anyone in the United States can now obtain a 6% 
interest rate from money invested in U.S. Government Series E or H 
bonds (when held to maturity) or alternatively from relatively short- 
term certificates of deposit from savings and loan institutions or 
banks, 6% would seem to represent a fair opportunity cost of not 
having money at present. This may also be called a discount rate. 

Although a sum of money invested at 6% will grow in absolute value 
in the future, the purchasing power of this money will be less than 
anticipated if inflation occurs. The effects of inflation are reflected 
in the purchasing power of consumers money through changes in the 
CPI index, which is one of the measures of an inflation rate. The 
present purchasing value (PPV) of money factor, for purposes of this 
paper, is determined by the combined effects of inflation and the 
discount rate and is given by:° 

Poe Pi 
PEeveae tt + CPi EQ,9 


Where PV is the present value discount rate, which is equated to an 


8 
see APPENDIX C for a discussion of the present purchasing value 
of money factor (PPV) and the real present value of money. 
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interest rate on invested money (. 06 for purposes of this paper) and 
CPI is the annual rate of increase of the Consumer Price Index, 
which, essentially, is a measure of inflation (hereinafter "inflation" 
means ''CPI increases"). 

The monthly base amount elected by a retiree, his cost, and the 
benefit to be received from the Plan in ''then year" dollars are shown 
in columns 2, 3 and 4 of TABLES BI and B2 of APPENDIX B, A $300 
fees assumed for TABLE Bl! while annual inflation rates of 0.0, 
1,5, 3.0 and 6% are considered. TABLE B2 considers the same 
inflation rates as above, but with a $450 base, The tables are intended 
to illustrate the important aspect that increases in the CPI trigger higher 
benefits, which are designed to offset the inflational erosion of the 
widow's buying power. The increased benefit, however, comes ata 
higher proportional cost, since all cost changes triggered by the CPI 
upswings are computed at 10% of the increased base. Therefore, the 
ratio of costs to benefits for any elected SBP level will be at its minimum 
the first year, and will increase with time as inflation occurs. 

The effects of the real present value of money on the costs and 
benefits of the SBP can be seen by comparing columns 5 and 6 with 
ferumns 3 and 4 of TABLES Bl and B2 of APPENDIX B. The real 
present value of any cost or benefit shown in columns 5 and 6 
decreases through time to values much lower than the "then year" 
dollar amounts shown in columns 3 and 4 of TABLES Bl and B2, This 
disparity increases as the time Since retirement increases and, since 
benefits of the SBP will be received only after all costs have been 
incurred, the ratio of costs to benefits of the SBP will be much higher 


When considering the real present value of money than when considering 
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only ‘then year’ dollars as in section III of this thesis, 


V.' THE SBP EXPECTED LIFETIME COST/BENEFIT RATIO 


The lifetime cost of the SBP is the sum of all costs incurred by a 
retiree from the time of retirement until the retiree's death, adjusted 
for the time value of money including expected CPI increases. The 
expected lifetime cost of the SBP, for purposes of this paper, is the 
real present value of the future stream of lifetime costs that would be 
expected to be paid in the future for a representative population of 
retirees. A representative population of retirees means that the 
retirees are assumed to die at the Same annual rate that they would 
be expected to die according to the CSO 1958 Standard Mortality 
Table's death rates, adjusted to an average, or per retiree, basis. 

GRAPH 1 demonstrates the expected lifetime cost for persons who 
retire at any age from age 37 through age 65. The display was 
determined from COMPUTER PROGRAM i (COMPUTER PROGRAM 1 
immediately follows APPENDIX C). The expected lifetime cost of the 
SBP is shown for $300, $450, and $600 bases unadjusted for the time 
value of money and inflation, and for a $450 base considering a 6% 
present value discount rate and potential future annual inflation rates 
of 0.0, 1.5, 3.0, 4.5, and 6.0 (hereinafter "discount rate'' means 


“present value discount rate"). 7 As can be determined by inspection 





9 

A. $450 base was chosen to demonstrate the effects of the assumed 
6% discount rate and assumed inflation rates since the weighted average 
retired pay of all retirees as of 31 Dec. 1972 was $450. 72 according 
geeune Committee on Armed Services, U.S, Senate Report No. 92-1089, 
Table 15, p. 43. The results of these same assumptions to $300, $600 
and $750 bases demonstrated the same relationships of higher lifetime 
expected costs with increasing rates of inflation and for the lower ages 
of retirement. 


1g, 
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of GRAPH 1, the expected lifetime cost of the SBP is least for the 
lowest base amount, the lowest inflation rate and the maximum retired 
age. The expected lifetime cost will be higher for larger bases, 
larger inflation rates, and lower ages at retirement. The lowest 
expected lifetime cost at any discount rate for a person who retires 

at any age considered, results from the minimum possible base 
amount and minimum inflation rate. 

The lifetime benefit of the SBP is the future stream of the benefits 
received by an eligible widow from the time of the retiree's death 
until the widow's death. Of course the possibility exists that the 
widow may predeceaSe the retiree, in which caSe no benefit would be 
received (even though costs will continue to be incurred by the 
retiree, aS previously discussed). Additionally, there will be a 
Social security offset to this benefit at the beneficiary's age 62, as 
previously discussed, Thus, the expected lifetime benefit of the SBF, 
for purpos c of this paper, is the sum of the real present value of 
the monthly lifetime benefits that would be expected to be received, 
in the future, for that portion of a population of potential beneficiaries 
that would actually be expected to receive benefits as determined from 
the death rates of hotn the retiree and the beneficiary population, 
reduced by the $114S5.S. offset at the beneficiary's age 62, and adjusted 
to an average, or benefit per widow of the initial population, basis, 

GRAPH 2 demonstrates the expected lifetime benefits to be 
received by the widows of a population of retirees. The potential 
beneficiaries are assumed to be two years younger than the retiree in 
all cases and results are displayed for persons that retire at any age 


from age 37 through age 65 as determined from COMPUTER 
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GRAPH 2 
(In Thousands of Dollars) 
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PROGRAM 1. pS GRAPH 2 displays the expected lifetime benefits to 
be received for the Same base amounts, discount rates, and inflation 
rates as assumed for GRAPH i. As can be determined by inspection 
of GRAPH 2, the expected lifetime benefit of the SBP is least for the 
lowest base amount and the lowest inflation rate. This 1s essentially 
the same relationship obServed in the expected lifetime costs 
displayed inGRAPH 1. The expected lifetime benefits do not neces- 
sarily decrease with an increasing age at retirement; however, as can 
be determined by the $450 base with a 6% discount rate and 0.0 or 1.5 
annual inflation rates. This resuit is due to the fact that a number of 
potential beneficiaries may predeceaSe the retiree. Of course a 
proportionally larger number will predecease younger retirees since 
all retirees are assumed to have eligible beneficiaries at the time of 
retirement. Additionally, with a positive assumed discount rate, time 
will affect the lifetime benefits of younger retirees more than thoSe of 
Older retirees. Thus, the expecied lifetime benefits actually increase 
as the age at retirement increases beyond age 37. At the Same time, 
the combined effects of the proportionally larger amount of benefits 
of older retiree's beneficiaries that are reduced by the social 
Security offset and the fewer total number of years that benefits may 
be received increaSe as the age ai retirement increases, gradually 
overcoming the effects of the discount rate and the proportional number 
of beneficiaries who predecease the retirees. 
1g 

The Committee on Armed Services, U.S. Senate Report No. 
92-1089, Table 15, p,. 43 lists 41.3 years as the weighted average age 
of all retirees and 39.1 years as the weighted average age of all 


retirees wives as of 3] Dec. '72, This differential of ages was rounded 
to two years for purposes of this paner, 
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A comparison of GRAPH 2 with GRAPH 1 demonstrates that 
different base amounts, an assumed discount rate, and different 
inflation rates all affect the lifetime expected benefits in much the 
Same manner as they affect the lifetime expected costs of the SBP. 

A more direct method of comparison of the results of GRAPH I and 
GRAPH 2 can be obtained by determining an expected lifetime cost/ 
benefit ratio for each age at retirement considered, The expected 
lifetime cost/benefit ratio for the SBP, means the total dollar amount 
Of the expected lifetime cost for a given age at retirement, discount 
rate, and inflation rate divided by the total doNar amount of the 
expected lifetime benefit for the widow of a retiree with the 
corresponding age at retirement, discount rate, and inflation rate 
(hereinafter the 'SBP cost/benefit ratio'’ means the "expected 
lifetime cost/benefit ratio"). Thus, an SBP cost/benefit ratio of 1.0 
would indicate that the present value of the lifetime costs that would 
be expected to be paid by a retiree would equal the present value of 
the lifetime benefits that would be expected to be received by his 
widow. AnSBP cost/benefit ratio of less than 1, 0 would indicate 
that the benefits would exceed the cost and an SBP cost/benefit ratio 
of more than 1.0 would indicate that the costs would exceed the 
benefits. 7 

The SBP cost/benefit ratios corresponding to the age at retirement, 
bases, discount rate, and inflation rates of GRAFH 1 and GRAPH 2 are 
displayed on GRAPH 3. The intent of GRAPH 3 is to demonstrate that 
the SBP cost/benefit ratio increases as the base is increased and, in 
all cases, is much higher than the unadjusted ratio of .164 demonstrated 


earlier in this paper. Additionally, GRAPH 3 demonstrates that 
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consideration of the 6% discount rate increases the SBP cost/benefit 
ratio while assumed inflation rates offset the effects of the discount 
rate. In fact, inflation rates slightly in excess of 3% reduce the SBP 
cost/benefit ratio to approximately the same as, or slightly less than, 
that obtained with a zero discount rate for a $450 base. Approximately 
the same result isobtained for all base amounts although the inflation 
rate necessary to offset the discount rate varies slightly according to 
the base. 

Three factors which would affect the determination of the SBP 
cost/benefit ratio, but have not been included in this analysis, may 
be of interest: 


(1) Costs of the SBP paid by a retiree are not considered 
ordinary income; however, benefits received by a 
widow are considered ordinary income for tax purposes. 
Thus, if the combined federal, state and local income 
tax rate applicable to a widow were known, the benefits 
to be received by that widow would be (1.0 - tax rate) 
times the benefits as computed. This would result in 
an SBP cost/benefit ratio of 1.041. 0 - tax rate) times the 
ratios aS computed. For example, considering federal 
taxes only, a widow drawing a benefit of $247.50/month 
(assuming a $450 base with no time value of money 
considerations) would vey federal taxes of approximately 
oe: Thus, the SBP cost/benefit ratio would be 
approxinme'tely 1.2 times the appropriate ratio shown on 
Greve aN IS 


(2) Widows who remarry prior to age 60, and divorcee's, 
are not eligible to receive benefits. Thus, the total 
expected lifetime benefits may be considerably less 
than those computed inthis analysis. The effect of 
this would be to increase the SBP cost/benefit ratios 
as computed. ( 


(3) Widows with only one dependent child will receive 
benefits reduced by 50% of the social security 


1} 

An annual income for single taxpayers of $2,970 would be taxed 
at $310 plus 19% of $970 for a total of 16, 6% of the $2, 970 income, 
mecording tO the 19/4 Instructions For Form 1040, Intemal Revenue 
Service, Departmen of the Treasury, Schedule X, p. 28, 
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benefit attributable to the retiree's military 
Service. The effect of these reductions in 
benefits would be, again, to increase the SBP 
cost/benefit ratio as computed, 
There are many alternative investments offering future income 
benefits to survivors, One alternative, a life insurance plan,will 


be examined and compared to the SBP in subsequent chapters of this 


thesis. 


Wie 2 LN A ee eS BP 

A program of life insurance Would be a likely candidate for a 
reasonable alternative to the SBP. Since there are over 1,800 life 
insurance companies in the United States, there is a tendency for these 
companies to differentiate their product by providing unique plans 
of life insurance (i.e. , various mixes of ordinary life, life paid up at 
X years of age, steady term with increasing premiums, decreasing 
term with level premiums, family plans, accidental death benefits, 
etc. ) which are available at widely varying rates depending upon which 
unique plan is chosen. This Situation makes the determination of a 
viable life suans WHEEL program as an alternative for the SBP avery 
difficult task. A number of assumptions concerning premium payments 
and the types of policies utilized must be made in order to present a 
life insurance plan which would provide benefits of the approximate 
magnitude of those benefits whicn would be received from the SBP. 
Under the SBP, a widow receives one benefit (adjusted for CPI 
increases) until age 62 and an adjusted benefit thereafter (due to the 
social security offset), Thus, it would appear that an insurance plan 
Which provides a particular benefit until age 62, and then decreases 


to alesser amount, is a likely candidate for an alternative to the SBP. 
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For purposes of this paper, a linearly decreasing term insurance 
policy with constant premiums is elected to represent that portion of 
the SBP annuity which is lost when offset by social security. 
Assuming a retiree's widow would receive a monthly social security 
offset of $114 at age 62, the decreasing term policy must be of such 
a value as to provide a $114 monthly benefit from the time the retiree 
dies until the widow reaches age 62. At that time, the widow would 
receive the $114 per month from social security. As the widow gets 
closer to age 62, prior to the retiree dying, less insurance would be 
required to provide this monthly benefit. 

For example, assuming the retiree would elect a $300 base, the 
widow's annuity would be $165 per month, $114 of which is termed 
the social security offset. In the alternative to the SBP being con- 
Sidered, this social security offset would be covered by decreasing 
term insurance until the widow's age 62, at which time Social 
Security provides the $114 per month to the widow. The remaining 
$51 portion of the SBP benefit ($165-$114) must be provided for the 
widow's entire remaining lifetime. An ordinary life insurance policy 
would appear to be a reasonable substitute for this portion of the 
SBP annuity. Thus, a life insurance pian, utilized as an alternative 
to the SBP, would involve a mix of decreasing term and ordinary life 
insurance. The amount of decreasing term insurance required would 
be determined by the amount of the widow's particular social security 
offset and her age at the time of retirement, while the amount of 
ordinary life insurance required would be determined by the amount 
required to provide the desired benefit in excess of the social 


Security offset and the widow's age at the time of retireinent. The 
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@ost of such a plan would be the sum of the cost of the decreasing 
term policy and the cost of the ordinary life policy until the widow 
reaches age. 62 at which time the cost of the decreasing term policy 
would cease. The annual cost cf a particular policy, of course, 
would be determined by the age of the retiree, the face value of the 
policy, and the particular insurance company {and, thus, the premium 
rate) utilized. The lifetime cost to a retiree for an insurance plan 
would be the sum of all premiums paid from the time of retirernent 
until the retiree's death. The expected lifetime cost of an insurance 
policv, for purposes of this paper, is the real present value of the 
Siream of monthly costs of a particular policy (i.e. , ordinary life or 
decreasing term) that would be expected to be paid in the future, for 
each dollar of face amount of the policy, by a population of retirees 
that die at the same annual rate tnat they would be expected to die 
according to the CSO 1958 Stancard Mortatlity Tables death rates, 
adjusted to an average, or per retiree, basis. = 

GRAPH 4 demonstrates the expected lifetime cost to males, for 
each dollar for which they would insure their lives, beginning at any 
age trom age 37 through age 69 es determined from COMPUTER PROG- 
RAM 2. The expected lifetime cost per dollar of policy amount is 


12 
Rates used for ordinary policies were determined from the 

average rate (at age 35) per $1,000 on a $10,000 non-participating 
policy of 89 life insurance companies and utilizing the rates of a 
company that listed that rate at that age (Government Emplcyees Life 
Insurance Co, , Washington, D,C. ) and utilizing its rates for all ages, 

Average rates for decreasing term, level premiums, could not 
be readily determined; therefore, a company offering such a plan was 
arbitrarily chosen (Mutual Benefit Life Insurance Company, Newark, 
N. J. ) and its rates per $1,000 on policies of $12,500 to $25,000 were 
utilized. 
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mee tNoOneNee EXPECTED LIFETIME COSTS GRAPH 4 
(Cost Per Dollar of Policy Amount) 


Time value of money not considered 
for indicated base. 


Ordinary life insurance at 6% discount 
rate. Inflation rate shown. 
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shown for an ordinary life and a decreasing term insurance policy with 
no discount rate or inflation and for a 6% discount rate with assumed 
iaeetion rates of 0.0, 1.5, 3.0, 4.5 and 6.0%. The beneficiary of all 
retirees 1S assumed to be 2 years younger than the retiree, thus, 
there would be no purchases beyond age 63 of the retiree (age 61 of tne 
beneficiary). As can be determined by inspection of GRAPH 4, the 
expected lifetime cost of decreasing term insurance is much less than 
that of ordinary life insurance, as would be expected, Since the 
premiums of decreasing term policies are generally much less per 
dollar of policy amount than for ordinary life policies and Since the 
retiree would pay only through age 63, at the most. Additionally, it 
can be seen that an assumed discount rate reduces the present value of the 
expected lifetime insurance costs (hereinafter "life insurance costs" 
means ‘expected lifetime insurance costs"), assuming that the inflation 
rate does not exceed the discount rate. In general, the life insurance 
costs increase with increasing age of retirement for ordinary life 
insurance. These costs increase with increasing age at retirement 
for decreasing term insurance until the reduced number of years that 
these costs will be expected to be incurred overrides the increased 
mies applicable to increased ages at retirement. The preceeding 
discussion of life insurance costs dealt with costs per dollar of the 
insurance policy face amount, or benefit. The magnitude of the cost 
of an insurance plan, then, will depend upon the magnitude of each 
insurance policy utilized. 

The direct benefits of a life insurance plan, as presented, would 
bewthe sum of the ordinary life insurance policy benefit and the re- 


maining portion (if any) of the decreasing term insurance policy at 
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the time of the insured's (i, e., the retiree's) death. An indireet 
benefit may result since these benefits eould be reeeived in a lump 
sum payment, Thus, a large portion of the total benefit eould be 
deposited in a Savings aeeount, or otherwise invested, and the 
return reeeived on the invested amount would inerease the magnitude 
of the benefit over time or, alternatively, the return eould reduce 
the face amount of a poliey required to produee a given benefit, 
Additional indireet benefits, which will be diseussed in the following 
seetion of this thesis, may be realized from a life insurance plan as 
an alternative to the SBP. 

GRAPH 95 demonstrates the expeeted lifetime benefits, for eaeh 
dollar of insurance policy faee value amount, to be received by 
benefieiaries that are assumed to be 2 years younger than their 
applieable male retiree, at the retiree's age when the policy is 
initially purehased, beginning at any age of retirement from age 37 
through age 65 as determined from COMPUTER PROGRAM 2, The 
expeeted lifetime life insuranee benefit (hereinafter ‘life insuranee 
benefit '' means "expected lifetime insuranee benefit'') per dollar of 
poliey faee amount, is shown for a deereasing term insurance policy 
with no time value of money eonsiderations and for a 6% diseount 
mace with assumed inflation rates of 0.0, 1.5, 3.0, 4.5 and 5%, 
Additionally, the assumption is made that, when the time value of 
money is eonsidered, poliey proeeeds in excess of the amount 
required for 6 months increments of benefits are deposited (i.e. , 
invested) for a 6% semi-annually eompounded rate of return for the 
amount of time that a population of female benefieiaries would be 


expeeted to live aeeording to the CSO 1958 Standard Mortality Tablc's 
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WieeivoOiaNe Ee xXPECTED LIFETIME BENEFITS Crit ie ie 
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life expectancy, adjusted to an average, or per beneficiary, basis. As 
can be determined py inspection of GRAPH 5, the life insurance benefit 
expected to be received from an ordinary life insurance policy, with 
no time value of money considerations, is exactly the policy face 
ammount, whereas, it is much less than the face amount for a decreasing 
term policy since a small portion of the population would be expected 
to receive a benefit from a policy which expired at the beneficiaries 
age 62. It can also be seen in GRAPH 5 that time value of money 
considerations affect the life insurance benefits in much the same 
manner as the life inSurance cosis were affected, with the notable 
exception that the real present value of life insurance benefits with an 
Peoummed discount rate may eczually exceed the benefits expected to be 
received with no discount rate. This is due to the opportunity to obtain 
a rate of return on the invested portion of the benefit when a discount 
rate, or rate of return on an investment, is assumed. 

The results of GRAPH + and GRAPH 9 can be utilized to obtain an 
expected lifetime cost/benefit ratio for life insurance (hereinafter 


"means the "life insurance 


the "life insurance cost/benefit ratio’ 
expected lifetime cost/benefit ratio’), The life insurance cost/bencfit 
ratio has the same meaning as the SBP cost/benefit ratio displayed in 
GRAPH 3, It can be Scen by inspection of GRAPH 6 that the life 
insurance cost/benefit ratio varies according to the time value of 
money for a particular age at retirement, but in all cases the ratio 
decreases for a particular age at retirement as the assumed inflation 
rate increases, muchthe same as it didforthe SBP. The life 
insurance cost/benefit ratios apply equally to any amount of the 
respective type of insurance since the cost and benefit for a particular 
policy are linear with respect to policy Size. 
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LIFE INSURANCE COST/BENEFIT RATIOS GRAPH 6 


Time value of money not considered 
for indicated base. 







Ordinary life insurance at 6% discount 
rate. Inflation rate shown, 


Decreasing term insurance at 6% 
discount rate. Inflation rate shown. 
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The effect of income taxes oa the life insurance cost/benefit ratio 
has not been included in the analvsis thus far. Costs paid by an insured 
are considered taxable income; however, benefits received from a lump 
Sum insurance policy are not considered personal income for tax 
purposes. Any proceeds from an investment of this benefit, however, 
would be taxable as ordinary income. Thus, the cost of a life insurance 
policy, as computed, would be increased by the applicable tax rate of 
the insured and the benefit, as computed, wouid be reduced Somewhat 
by the applicable tax rate of the beneficiary on that portion of the 
benefit received as a return on investment or the interest rate froma 
Savings deposit. As an example of the tax effect on the life insurance 
cost/benefit ratio, a $26,000 ordinary life insurance policy purchased 
by a 37 year old retiree with a 35 year old wife would be intended to 
give the wife $133, 50 per month benefit from her present age (for the 
most conservative case of the retiree dying in the first year) through 
her age 100 (the $133.50 per month benefit was chosen to correspond 
to that portion of the equivalent SBP benefit of $247.50 per month, 
attributable to a $450 base, that remains after the social security 
offset of $114 per month), For the first year of benefits, the wife 
would receive approximately $1,521 from interest, at 6% compounded 
Semi-annually, on the unused portion of the $26,000 benefit. Her 
total annual benefit would be $1,602. Thus, approximately 95% of her 
benefit would be taxable. Of course, the ratio of the benefit received 
from interest to the total annual benefit received would decrease as 
the principal amount deposited decreases, eventually reaching 
approximately 3% at her age 100. Thus, on the average, her benefit 


will consist of approximately 50% taxable income and 50% non-+axable 





income. Assuming that her overal] tax rate is approximately 16.6% (she is 
assumed to have the same total annual benefit as with a $450 SBP base) 
fone: total income and half of that for 50% of that income, her tax rate 
attributable to the ordinary life insurance policy would be approximately 
8.3%. Thus the life insurance benefit would be (1.0 -. 033) or. 917 

times the benefit computed. Additionally, the life insurance cost will 

be 1.0 plus the retirees lifetime income tax rate. Arbitrarily assuming 

a 25% income tax rate for the retiree, the life insurance costs will be 

1,25 times those computed. The life insurance cost/benefit ratio will 

be increased to approximately (1. 25/. 917) or approximately 1, 4 times 


those computed and shown in GRAPH 6, 
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Waly ti boolND LIP ealiveORANCE COMPARED 


The expected lifetime cost/benefit ratios of the SBP and ordinary 
life insurance, as shown respectively on GRAPH 3 and GRAPH 6, 
appear to be essentially comparable in magnitude. With a zero 
discount rate and no inflation, the SBP cost/benefit ratio, fora 
9300 base, is smaller than the ordinary life insurance ratio; however, 
for larger base amounts the SBP ratio becomes higher than that for 
ordinary life insurance. When the time value of money is considered, 
the SBP cost/benefit ratio is smaller in magnitude for low assumed 
inflation rates (i.e. , inflation rates less than 3%) but becomes larger 
than that for ordinary life insurance at higher assumed inflation rates, 
The ratio for decreasing term insurance is, in general, approximately 
the same as, or Slightly smaller than, the ratio for the SBP at low 
assumed inflation rates, but becomes progressively smaller in 
relation to the SBP ratio as progressively higher inflation rates are 
assumed. The expected lifetime cost/benefit ratios for the SBP, 
ordinary life insurance, and decreasing term inSurance are Summarized 
graphically for assumed inflation rates of 3.0, 4.5 and 6.0%, on GRAPH 
7, in order to more clearly see the comparability of the SBP and 
ordinary life insurance ratios at the higher assumed inflation rates 
while also displaying the corresponding ratios for decreasing term 
insurance. AS can be Seen by inspection of GRAPH 7, the ratio for 
the SBP and ordinary life insurance are very close to each other for 
the lower assumed inflation rates, whereas, the ratio for ordinary 
life clearly is less at the higher (i.e. , 4.5 through 6. 0%) assumed 


inflation rates, while the ratios for decreasing term insurance is lower 
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COST/BENEFIT RATIOS COMPARED GRAPH 7 
(Assuming a 6% Discount Rate) 


$450 SBP base at indicated 
inflation rate. 


Ordinary life insurance at 
indicated inflation rate. 
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than either the SBP or the ordinary life insurance ratios throughout 
this range. 

As discussed in section VI of tms paper, a life insurance plan, 
utilized as an alternative to the SBP, would involve both ordinary 
life and decreasing term insurance in amounts of the same propor- 
tion to each other as the proportion of the social security offset to 
the total elected benefit of the SEP plan for which it would be a 
Substitute. Thus, the magnitude of the actual expected ieceimts 
cost/benefit ratio of such a life insurance plan would lie between 
the ratio for ordinary life insurance and decreasing term insurance 
for any assumed inflation rate, The location between these two 
points, for a particular age at retirement, would be determined by 
the proportionality of the social security offset to the total benefit 
elected for the SBP. As an example, for a population of members 
who retire at age 37, with an assumed inflation rate of 3.0%, the 
cost/benefit ratio for ordinary life insurance is approximately 0, 85 
and the ratio for decreasing term insurance is approximately 0. 40. 
Assuming that this same population of retirees chose a life 
insurance plan to substitute for the SBP, and that they would have 
elected a $165 per month benefit (i. e. , a $300 per month base) and 
that their beneficiaries would be entitled to a social security income 
of $114 per month, the ratio of decreasing term insurance to 
ordinary life insurance policy amounts to be utilized would be 
approximately 0.69. Thus, the insurance plan cost/benefit ratio 
applicable to this retired population would be . 85 - [(.85 - . 40) (. 69)] 
or approximately 0.54. Thus, the cost/benefit ratio for the life 


insurance plan would nearly always be Jess than that of the SBP under 
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the assumptions made in this paper. A social security offset larger 


than the assumed $114 per month would not only increase the 
proportion of decreasing term insurance to ordinary life insurance, 
hence, reducing the cost/benefit ratio of an insurance plan, but it 
would simultaneously reduce the benefits computed in section V of this 
paper and, thereby, increase the cost/benefit ratio of the SBP. Of 
Peuese, exactly the opposite eifects would result from a Social security 
offset cf less than the assumed amount. Of the two extreme cases; that 
of no social security offset (which is not possible under existing 
legislation) whereby the applicable cost/benefit ratio would be that of 
ordinary life insurance or, that of a social security offset equal to 

the entire benefit whereby the applicable ratio would be that of 
decreasing term inSurance, the laiter case 1s much more probable 

for corresponding low SBP benefits (i.e. , a $165/mo. benefit would 

be completely offset by a $165/mo. social security entitlement). 

Thus, a population of retirees would be expected to have an expected 
lifetime cost/benefit ratio very near the decreasing term insurance 
ratio of GRAPH 7 if a life insurance plan were elected as a substitute 
for the SBP and this resulting ratio would be much lower than the 
corresponding SBP ratio, 

As discussed earlier in this paper, income tax effects on the 
cost/benefit ratios would be expected to increase the life insurance 
ratios more than the SBP ratios; i.e., the life insurance ratio would 
be increased on the order of 1. 4 times those shown on GRAPH 7 while 
the SBP ratios would be increased cnly on the order of 1, 2 times, 
Results obtained from calculations based on asSumed divorce and 
marriage rates indicate that the possibility of ineligibility for 


benefits occurring due tc widows remarrying prior to age 60, or 
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divorce, plus the possibility of a 50% social security offset applying 
to widows with only one child would increase the SBP ratios, as 
computed for a population of retirees to a value approaching or 
exceeding the 1, 4 factor applicable to the life insurance ratios, The 
cost/benefit ratios as displayed in GRAPHS 3, 4 and 7 then, in the 
Opinion of the author, fairly represent the relationships of ordinary 
and decreasing term life insurance to that of the SBP for a population 
of retirees representative of the average assumed populations upon 
which the computations were based. 

The SBP cost/benefit ratios cowld be reduced in the near future as 
a result of potential legislative cnanges tothe SBP. The federal 
civil service SBP, after which the military SBP is patterned, had an 
irrevocakle cost feature, similar to that presently existing in the 
military SBP, until 1974, Legislation passed in 1974 allows civil 
Service retirees to cease paying premiums when there is no longer 
an eligible beneficiary. Althougn equivalent legislation has not yet 
been proposed concerning the military SBP, such legislation will, 
hopefully, be considered in the near future. Legislation has been 
proposed (May, 1975) which would reduce the social security offset 
attributable to military service, from the present 100% offset, to 50%, 
This reduction of the social security offset would redive the SBP 
cost/benefit ratios as computed, but not substantially. Legislation 
allowing the cessation of premiums when there is no beneficiary, 
however, would reduce the SBP cost/benefit ratios, as computed in 


this paper, by 20 to 25% in most cases. 
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VIII, SUMMARY AND CONC LUSIONS| 


Although the expected lifetime cost/benefit ratios of ordinary life 
and decreasing term insurance, andthe SBP, as displayed on 
GRAPHS 3, 6 and 7, appear to show a life insurance planina 
favorable light compared to the SBP, the computations were based 
On a population of retirees , all of which were assumed to be repre- 
sentative of particular "norms" with respect to their life expectancy, 
their beneficiary's age and their beneficiary's life expectancy, It 
is improbable that a particular retiree within this population would 
fit all of these "norms" exactly. Thus, with the knowledge that a 
life insurance plan is comparable to, or possibly favorable to, the 
SBP from a cost/benefit ratio standpoint, for a population of 
"average'' individuals, the basis for an intelligent decision concerning 
the plan exists. Utilizing the resulis of the cost/benefit ratio 
calculations, as they are applicable to a particular population or 
reilrees, an individual retiree may make a decision concerning the 
level of, or the desirability of, participation in the SBP depending 
upon the degree of deviation from this population that he expects in 
the future and, of course, depending upon personal considerations. 

As a further aid to making a decision concerning the SBP, some 
advantages and disadvantages of the SBP, as compared to a life 
insurance Substitute, are Summarized below: 


Advantages of the SBP 


1, A retiree may elect to participate regardless of age, 
Maysreal Condition, Or insurability; thus, it is a 
desirable program for those unable to acquire life 
iiemtamee Al Standard races. 





A widow is assured of a minimum income during 
her unremarried lifetime which will be adjusted 
upward by increases of the Consumer Price Index, 


SBP premiums are deductible from ordinary income 
POL wecderal tax purposes. 


Premiums of $7.50 per month for the minimum base 
of $300, which would provide a $165 per month 
benefit, are extremely low. 


Dependent children of, or in certain cases persons 
with an insurable interest in, retirees may be 
covered by the SBP; however, this coverage comes 
at additional cost and in the case of children applies 
only as long as eligibility is maintained. 


Disadvantages of the SBP 


i, 


Participation in the SBP et the maximum applicable 
base 1S automatic unless the base is reduced or 
participation in the plen is declined, in writing, at 
least 30 days prior to retirement. 


Costs for the SBP will not be discontinued if the 
beneficiary predeceases the retiree or divorce 
occurs. The retiree will continue to pay premiums 
throughout his lifetime with no benefits paid to 
anyone; however, if the retiree remarries, his new 
wife will become eligible for benefits at the same 
level as those initialiv opted for (as adjusted by CPI 
considerations) after a two-year waiting period, or 
after a child is born of that marriage, whichever 
occurs first. 


Remarriage of a widow who is collecting benefits, prior 
eomier ace 60, Will verziimave Her eligipdivy tor continued 
Denerits, 


The benefit of a widow with only one dependent child in 
her custody will be reduced by 50% of her social 
Security entitlement due to her husbands military 
Service. 


The benefit of a widow will be reduced by 100% of her 
social security entitlement due to her husband's 
military service at her age 62, This entitlement, of 
course, Will increase as social Security benefits 
increase, thus, resulting in ever larger offsets with 
the passage of time. 





6. Base amount increases resulting in a base in excess 
of $300, due to CPi increases, will result in cost 
increases of 10% of the increases base. 

¢. The SBP benefit is a monthly benefit only. It provides 
no estate. A widow requiring emergency or educa- 
tional funds for children would have to look elsewhere. 

8. SBP benefits are taxable as ordinary income to the 

beneficiary. 

An additional disadvantage of the SBP, not listed above since it 
would not be a disadvantage to any particular individual, is that the 
plan is not actuarlailysound. Benefits for year X are paid from 
premiums of year X, Any excess goes into general funds and any 
deficiency comes from general funds. Thus, in those years in 
which premiums paid into the plan exceed the benefits paid out, 
retirees are paying more than required to Support the plan. In 
those years in which benefits paid out exceed the premiums taken 
in, the taxpayer is SubSidizing the SBP. 

Participation, non-participation, or level of participation decisions 
concerning the SBP are strictly individual decisions. In the author's 
opinion, participation in a life insurance plan is a viable alternative 
to the SBP, for alarge number of potential retirees. Favorable 
action by Congress in the two potential legislature changes discussed 
in the previous Section of this paper, however, would eliminate two 
of the more Serious disadvantages of the SBP. Of course, if 
Participation in the SBP is declined by a retiree, participation after 
the enactment of either, or both, of those legislative changes would 
not be possible without an additional legislative change to allow par- 
ticipation subsequent to retirement, thus, participation in the SBP at 
the minimum ievel, with a life insurance plan utilized to provide any 
additional desired benefits, would be a desirable course of action for 


many retirees. 49 





APPEDROIX A 


The Consumer Price Index (CPI) was instituted in 1919, with 
previous data being utilized to compute indices for each year back to 
1913. The index, in essence, was devised as an indicator of the 
dollar's purchasing power for a Select group of consumers in key 
geographical locations, buying particular consumer items. The 
Original index demonstrates, from 1913 through 1929, the amount 
of money required in each year to purchase the same given Set of 
goods. For comparative purposes, the CPI for the base year 1919 
was set at 100. As time passed, technology improved creating 
better items and more appealing substitutes, consumer preferences 
and attitudes changed, the population became more mobile, and 
consumer earnings increased. it soon became apparent that the 
1919 CPI was no longer indicative of the true change in consumer's 
purchasing power. Therefore, a revision to the CPI was made in 
1934. This version was utilized from 1930 to 1949, with 1934-36 
being the base year. Similar situations have caused further 
mevisions Of the CPI, once in 1952 (covering the period 1950-1963), 
and once in 1964 (covering the period 1964-present), As each 
revision has been made and new base years established, all previous 
index values have been "normalized" to the new base year, making 
it posSible to compare values for every year from 1913 to the 
present, 

GRAPH Ai gives a graphical display of all the "normaliz ed’! 
annual CPI values from 1934 through 1974. For each of the base 


periods (i.e. , 1930-1949, 1950-1963 and 1964-present) a least 
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pem@eares curve was generated to fit the historical CPI data in order to 
determine the change of CPlover time. After trials with forms of 
Straight lines, parabolas and exponentials, the exponential curve was 
determined to provide the most desirable estimating relationship. 
In addition to giving the lowest standard deviation of the historical 
data from the curve, this form also yields a rate of change which can 
be easily determined and understood. A single least squares expo- 
tential curve was also calculated for the combined periods from 1930 
Iomuie present, thereby providing a single realistic rate of change for 
the CPI over time. 

The exponential that resulted is of the form: 

We Awe = EQ.AL 
where Y is the CPJ (ordinate), Ag is a constant determining the 
starting point for each period, } is the overall long-term rate of 
increase for the curve, andt is the year (abscissa) being considered 
(where t=0 for the first year of each period and increases by 1 each 


year throughout the period), The method of least squares utilizes an 


equation of the form: 


Yy SEP Ely xX EQ, A2 
where X and Y are historical data points, 

Mo obtain 2 least squares curve from H@.A1, the first order of 
buSiness is to convert it to the form of EQ. A2. This can easily be 
done by taking the natural logarithm of both sides of EQ.Al. The 
mBecuUlt 1S: 

At 
Png) ea ae eee 
which is equivalent to: 
Pint = eb ae cee ae EQ.A3. 


47 





Squares curve was generated to fit the historical CPI data in order to 
determine the change of CPlover time. After trials with forms of 
straight lines, parabolas and exponentials, the exponential curve was 
determined to provide the most desirable estimating relationship. 
In addition to giving the lowest standard deviation of the historical 
data from the curve, this form also yields a rate of change which can 
be easily determined and understood. A Single least squares expo- 
tential curve was also calculated for the combined periods from 1930 
to the present, thereby providing a Single realistic rate of change for 
the CPI over time. 

The exponential that resulted is of the form: 

Y = A, e i EQ.Al 
where Y is the CPJ (ordinate), Ap is a constant determining the 
Starting point for each period, i is the overall long-term rate of 
increase for the curve, and t is the year (abscissa) being considered 
(where t=0 for the first year of each period and increases by 1 each 
year throughout the period). The method of least squares utilizes an 
equation of the form: 


DS 


53] 
v 
i 
N 


Yy ery ee ey 


where X and Y are historical data points, 





To obtain a least Squares curve from EQ. Al, the first order of 
business is to convert it to the form of EQ. A2. This can easily be 
done by taking the natural logarithm of both sides of EQ.Al. The 
result is: 

_ At 
jah na) eal all Veena) 
Which is equivalent to: 


Wa Ys Tite EQ. AS 
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,, andt +X. Since EQ, Al is now 


Where in Y = or ln 2 +72, Nee =a 


in the form of EQ.A2, ag and a, can now be found by application of the 


i 
least squares line equations, By simple conversions, the original 
A, and i of EQ, Al may be computed from a, and aj. 

Correlation and variance of these estimates were not determined 
due to the fact that the equations are used only to determine a reasonable 
estimate of the historical change in CPI; thus, this was a determiiis*i~ 
rather than a predictive exercise. Any attempt to predict an expected 
future CPI would be of little value, since great uncertainty surrounds 
its behavior. 


EQ.Al1 closely approximates the compound interest formula, 


A = p(1+ i)" or Y~ a, (1 + i)', for small values of 4. Let 


A = In (1 +i)then (1 +i)ze a" and (1 + i)t =e Mt and the compound 
interest formula Y = Bh (dis i) becomes Y = Ae a The solid 
line of GRAPH Al represents the exponential equation Y = 37. 7e° 0282, 


and A for this equation is ,0282. Thus, letting . 0282 = In (1 +i), it 
can be seen that i = .0286. EQ.Al1, then, can be approximated by the 
compound interest formula with sufficient accuracy for purposes of | 
tmis thesis, 

The broken lines of GRAPH Al are graphic representations of the 
exponential equations arrived at for each of the three periods 
(1930-1949, 1950-1963 and 1964-1974), The solid line on GRAPH A] 
is a graphic representation of the exponential equation determined from 


all the historical CPI values from 1930 through 1974, 
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APPENDIX B 


TABLES B1 and B2 of this Appendix trace the effects of CPI 
increases and the present value of money on the base, cost, and 


beneiit of two typical SBP elections (i.e. , a $300 and a $450 base). 


a year amount that the 


th 


Provided in the various columns are then 


original monthly base then represents, the n*” year monthly dollar 


cost (and present value of this cost at year 0) and the nth year 
benefits (and present value of these benefits at year 0) all disre- 
garding the social security offset occurring at wife's age 62, These 
variow elements are shown for year 0 (the year of retirement) 
through 40 future years for each of 4 assumed annual rates of 
mimercion (0,0, 1.5, 3.0 and 6. 0%), The method of calculation 

for each column is further discussed below. 


Col, 1 - Year 0 corresponds to the year in which a 
person retires, regardless of age in that 
year, Hach number aiter 0 represents 
the number of years of participation in the 
plan. 


Col, 2 - The compound interest equation is: 
BASE, = BASE, (1.0 +i) 


where i is the annual rate of inflation (0,0, 
175, 3,0 or 6.0%), nis the year beime 
considered and BASE, is the base amount 
originally elected at retirement. This 
formula is used to determine the adjusted 
monthly base amount which will be used in 
a future year n to compute the cost and 
benefit for that year. 


Col. 3 - This column demonstrates the monthly doliar 
cost in year n for the base corresponding to 
that year shown in Col. 2, The equation: 


COST, = [7.50 +.1 (BASE, - 300)] 


90 








ol. 


Col, 


Col. 


4 - 


Se 


is used for each year. The cost savings due 

to favorable income tax treatment is not 
considered, If the income tax rate were 

known, then each cost figure could be multiplied 
by the factor (1.0 - TAX RATE) in order to 
determine the actual cost to the individual for 
that year. 


This column gives the monthly benefit to be 
received by a widow following the death of 
we retiree. This benelit can berin invanmy 
year, n, including the year of retirement 
(year 0). The equation utilized for these 
computations is: 


BENEFIT, = 0.55 BASE, 


This column is not applicable to a beneficiary 
age 62 or greater. 


This column represents the year 0 real present 
value (RPV) of the monthly cost shown in Col, 3 
for yearn utilizing the present purchasing value 
(PPV) factor, * The equation utilized for these 
computations is: 


COST (REY) = COs CpG arn). 
where 


ppy 2 EV CEES 706 eon Olsmemceo tO 6)* 


1 +CPl “~“T¥(00,. 015, .03, or. 06) 





and n is the particular year being considered. 


This column demonstrates the year 0 real present 
value (RPV) of the monthly benefit (Shown in Col, 
4), considering the present purchasing value 
(PPV) factor. ** The equation utilized for these 
computations is: 


BENEFIT (RPV) = BENEFIT,,/ (1. 0 + PPV)” 


Where, again, 


PV - CPI* 


Vine Te CPi 


This column is not applicable to a beneficiary age 
aot Feale tc. 
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Col. 4 - 


mon 5 - 


wol, 6 - 


is used for each year. The cost savings due 

to favorable income tax treatment is not 
considered, If the income tax rate were 

known, then each cost figure could be multiplied 
Dyene factor (1,0 - TASRATE) in order to 
determine the actual cost to the individual for 
that year. 


This column gives the monthly benefit to be 
received by a widow following the death of 
the retiree. This benefit can begin in any 
year, n, including the year of retirement 
(year 0). The equation utilized for these 
computations is: 


BENEFIT, = 0.55 BASE, 


This column is not applicable to a beneficiary 
age 62 or greater. 


This column represents the year 0 real present 
value (RPV) of the monthly cost shown in Col, 3 
for yearn utilizing the present purchasing value 
(PPV) factor, * The equation utilized for these 
computations is: 


COST RE) = COsAy mGleOmamrea)). 
where 


ppv = EV CF. . 06 = G00). 015) 203 cor 06) 
i Cin LTO SS, See 





and n is the particular year being considered. 


This column demonstrates the year 0 real presenti 
value (RPV) of the monthly benefit (Shown in Col, 
4), considering the present purchasing value 
(PPV) factor. ** The equation utilized for these 
computations is: 


BENEFIT (RPV) = BENEFIT,/ (1.0 + PPV)" 


where, again, 


Peele ee 


Ve Avs = Te CP] 


This column is not applicable to a beneficiary age 
Gzeor Preater, 
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A comparison of Col. 5 with Col. 5 will demonstrate an 
interesting phenomena, Under the SBP, a retiree pays the cost of 
the plan from retirement (year 0) until his death, The benefit 
payable to a retiree's widow will commence only at that year 
(retiree's death year) and will continue until the widow dies, 
assuming the benefit is not reduced for any of the reasons discussed 
in section IJ of this paper. The year 0, real present value (RPV) 
of a retiree's total lifetime costs will be approximately twelve times 
the sum of all the monthly RPV benefits listed from the year of the 
retiree's death until the year of his widow's death.* Due to the 
fact that the present purchasing value factor has an ever greater 
effect as time increases beyond year 0, it will affect the benefit 
weeiable much more than the cost variable. * This coupled with 
the fact that the benefit will be offset by some amount at the 
widow's age 62 causes the benefit to decrease more rapidly (for 
low rates of inflation) or, increase less rapidly (with high rates 
of inflation) than the decreases or increases in the total lifetime 


Soest Variable. 


a 
ga me en ne ee 


x 
See Appendix C for a discussion of the present purchasing value 
iaeror utilized, 
Sie 
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APPENDIX C 


Assuming that money can be deposited, or otherwise invested at 
Some annual rate of interest, i, then an initial amount of money, 


A, will grow to an amount, P, inn years, as given by the compound 


O? 


maperest formula: 


P=AG ee EQ.C! 
This equation can be rewritten as: 
a 
ee - IDO) er 
Ay = Team ae 


which is, by definition, the present value of P. 
Pssume, now, that inflation occurs at an annual rate, r, and that 
money is hoarded (not invested), This year a given sum of money, 


Aj, will purchase an amount of goods worth ae but by next year the 


0 
Same amount of money will have decreased in purchasing power to some 
lesser amount P. This relationship can be expressed in the same 
manner as EQ. C2: 

Ao 


P “CL + ry 


Where P represents the command over goods, or purchasing power, 


eo kewritten, this becomes: 


f 


J EGE 52 tet EQ, 
mere A, is the amount of money required at present in order to 
achieve a command over goods, P (i.e. , the amount of money required 
fivany future year in order to maintain the purchasing power of Aj). 


Assuming now that an amount of money, A,, is invested at a rate 


O? 
of interest, i, and_ inflation occurs at arate, r, then the amount of 
money required at present in order to maintain a given command, P, 


over goods in the future can be determined by combining EQ. C2 and 


BOQ. C3 and is: 


eee) 





pee (1 ry) nl EQ.: C4 
ae rss . 


EQ. C4 can be rewritten to demonstrate the command over goods in 
the future resulting from a given initial amount of money, or an initial 


investment, as: 


fo le an EQ.Co 
(1 +r) 


EQ.C4 and EQCS represent the discrete case for annual rates of 1 
and r with annual compounding. In the continuous case, EQ. C4 


erg 
Gi) . Lhe 


becomes A, = Pe (v-i)" and EQ. C5 becomes P - Re & 
continuous equations would be valid approximations to the discrete 
equations for very small (e. g., daily) values of i, continuous (e, g., 
daily) compounding of interest, and large values of n (e. g., n = 365) 
for daily compounding over a year. 

Although the rate of inflation is computed monthly and given in 
annual rates, it is in reality determined by a continuous process. 
Likewise, although returns on investments are not normally 
compounded continuously, the compounding approaches the continuous 
case for frequent compounding (e. g., monthly or more often), Since 
the rate of inflation is a continuous, though erratic, process and the 
rate of return on investments can be considered essentially a 
continuous process, in many cases, the combined effects of inflation 
and a return on investment could be easily deterrnined from the 
SontImuous approximations of EQ.C+ and EQ.C5, 

ame Ciiecis Of intilation are reflected in thespurchasing power of 
consumer's money through changes in the CPI, which is a measure 
of the inflation rate. Even thougn the rate of inflation is determined 


by a continuous process, the CPI is determined monthly and 
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adjustments to the SBP are made only when the CPI increases to a 
value, over a 3 month period of time, of at least 3% above a level 
determined as of the immediately previous CPI adjustment, 
Existing legislation requires CPI adjustments to the SBP to be made 
at a level 1% above the level determined by CPI increases; thus, 

the minimum adjustment to the SBP will be a 4% increase in costs 
and benefits and these adjustments will be made no more often than 
once every 3 months. Since CPI increases have, historically 
increased at a rate of approximately 2, 8% since 1930 (see APPENDIX 
A) it seems reasonable to assume that, over a long period of time, 
CPI adjustments will be made to the SBP at intervals long enough to 
make the assumptions regarding the continuous equations, which 
approximate EQ.’ C4 and EQ.C5, invalid. Thus, for purpoges of 
this paper, the discrete EQsC4 and Cod are utilized where PV (the 
present value discount factor) and CPI (the annual rate of inflation) 


are substituted for 1 and r respectively to yield the equations: 


Tyase (CSD) 
Ee ec ae EQ,C6 
1 +pvy)n ; 
P = Aoi etn EQ.CT 


EQ. C6 can be rewritten in the form: 


Ay = Pi iy 4 PV -CPI) 
Ihe irl 


or equivalently, 


iS TE bn 1EseN) EQ,C8 
Where PPV of EQC8 is defined as the present purchasing value of 
money factor, Which determines tne presen: amount of money required 


in order to maintain a cornmand over goods of P, and A, of EQ. C8 is 


defined as the real present value (RPV) of P. 
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